Epoetin delta as an antifibrotic agent in the remnant kidney rat: a possible role for transforming growth factor beta and hepatocyte growth factor.
Erythropoiesis-stimulating agents (ESAs) may have therapeutic benefits beyond ameliorating anemia. Although ESAs have renoprotective effects in acute/chronic renal injury models, their effects on blood pressure could also worsen chronic renal failure (CRF). The development of human cell-derived erythropoietin analogue epoetin delta prompted us (1) to investigate whether in a 5/6th nephrectomy-induced CRF rat model, epoetin delta-mediated renoprotective effects occur independently of its hematopoietic effects and (2) to unravel the involvement of particular factors herein. After induction of CRF in Wistar rats, epoetin delta was administered for 8 weeks at different doses: 0 IU/kg (uremic control); 48, 100 or 300 IU/kg 1x/week, and 16 or 100 IU/kg 3x/week. During this period hematopoietic and renal functional parameters as well as systolic blood pressure (SBP) were monitored. After 8 weeks, control CRF rats showed reduced hematocrit (Hct)/hemoglobin (Hb) levels and increased SBP. Epoetin delta dose-dependently attenuated the reduction in Hct/Hb. Furthermore, epoetin delta treatment resulted in reduced deterioration of renal function in CRF rats after 8 weeks which was accompanied by decreased collagen deposition, renal fibrosis and interstitial macrophage infiltration. Remarkably, these renoprotective effects did not show the same dose dependency as compared to that seen for the hematopoietic response and were also seen at subhematopoietic doses. Interestingly, epoetin delta treatment resulted in a dose-dependent decrease of profibrotic (TGF-beta) and proapoptotic (Bcl-2-associated X protein) genes together with a significant dose-dependent increase of antifibrotic (hepatocyte growth factor) and antiapoptotic (Bcl-2) genes. Epoetin delta treatment had no effect on VEGF expression. Epoetin delta treatment could delay the progression of CRF through antiapoptotic and antifibrotic mechanisms. This protective action of epoetin delta on the kidney probably is not directly related to its hematopoietic effects.